
VIRGINIA DEPARTMENT OF TRANSPORTATION 
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Grounding 
 DATE: 

September 27, 2002 SPECIFIC SUBJECT: 
Inspection and testing of grounding systems SUPERSEDES: 
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This memorandum implements a revised policy for the inspection and testing of 

Department maintained grounding systems for traffic control devices. 
 

Inspections and tests shall be accomplished in accordance with the attached 
requirements.  Testing shall be completed within 1 year of issuance of this memorandum 
for all existing traffic control devices that have not been tested in accordance with the 
previous memorandum. 
 

The District Administrator should develop a recurring schedule to inspect and test 
grounding systems for conformance to the requirements herein. The frequency of 
inspection shall be three (3) years except two (2) years shall be used in areas having a 
high sand content or where chemically enhanced grounding electrode systems have been 
used.  
 

It is anticipated that the inspections and tests required herein will result in the 
determination of systems having inadequate equipment grounding systems (inadequately 
sized equipment grounding conductors, non-existent equipment grounding conductors, 
non-existent bonded metal conduit systems or failed equipment grounding systems).  
Decisions should be made on whether it is more feasible to correct the problem with the 
inadequate equipment grounding systems within the time constraints of this 
memorandum or whether to test the grounding electrode system and accomplish 
corrections to that system (if needed) to conform to the requirements herein.  Locations, 
where corrections are not made to the equipment grounding conductor system to conform 
to the requirements of the latest edition of the National Electrical Code (NEC) during this 
inspection, shall be programmed for future correction unless the system is planned for 
removal and a determination is made that it would not be cost effective to make such 
corrections considering the amount of time until removal.  The District Administrator 
shall develop a cost estimate and shall develop a plan for implementation based on 
current and future funding sources. 
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The testing and documentation requirements herein are only applicable for 

maintenance purposes; testing and documentation for new installations or for 
maintenance replacement of equipment shall be in accordance with the Road and Bridge 
Specifications. 
 
DCF/MEM: dcf 
cc: Mr. Philip A. Shucet 

Mr. Claude D. Garver, Jr. 
Dr. Gary R. Allen 
Mr. C. Frank. Gee 
Mr. Malcolm. T. Kerley, PE 
Ms. Barbara W. Reese 
Ms. Constance. S. Sorrell 

 Mr. Jeffrey C. Southard 
 Mr. Greg Whirley 
 Mr. Roberto Fonseca  
 Division Administrators 
 Resident Engineers 
 District Structure and Bridge Engineers 
 District Traffic Engineers 
 Mr. T. F. Chu 
 Mr. M. D. Hagan 
 Ms. K. D. Jefferson 
 Mr. S. D. Hanshaw 
 Mr. Dan Dennis 
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Testing, Documentation and Corrective Action Requirements 
 
 

1. Testing shall be accomplished with equipment specifically designed for such use and 
when the soil appears dry to ensure the accuracy of the readings. 

 
2. Testing shall be accomplished by personnel experienced and/or trained to perform the 

work. 
 
3. Testing to determine resistance to ground for the grounding electrode system shall be 

accomplished at the connection point of the grounding electrode conductor to the 
equipment while the conductor is connected to the grounding electrode(s). The 
grounding electrode conductor shall be disconnected from the equipment unless the 
testing equipment is specifically designed to provide test results for the grounding 
electrode system while not being affected by the conductor connection.  Grounding 
electrode conductors shall be disconnected from grounding bushings during the test.  
When the grounding electrode conductor remains connected to the equipment during 
testing as allowed above, the equipment grounding conductor shall be disconnected to 
eliminate a parallel path to ground. 

 
4. When new equipment grounding conductors are installed, they shall conform to the 

size requirements of the attached memorandum dated July 27, 2001 with the 
following exceptions and clarification: 

 
a. For existing signalized intersections, spare conductors may be used as the 

equipment grounding conductors provided they conform and are installed in 
accordance with the requirements of the NEC. 

b. For existing signalized intersections, equipment grounding conductors, sized 
in accordance with the requirements of the NEC, shall be used if such use 
eliminates the need to replace the conduit with a larger size due to conduit fill. 

c. For all existing installations, continuous metal conduit may be used as the 
equipment grounding conductor provided grounding bushings are installed 
and bonded. 

d. At span wire installations, the span wire may be used as the equipment 
grounding conductor provided electrical continuity exists as determined by a 
continuity test.  If electrical continuity does not exist, a #8 equipment 
grounding conductor shall be attached to the span wire (prior to the 
connecting hardware at each pole) and the poles to ensure continuity of the 
equipment grounding path.  Where glass strain insulators and/or saddle 
clamps exist, a #8 jumper shall be used to connect the separate span wires. 
Appropriate connectors shall be used to connect the #8 to the span wire.  A 
continuity test shall be accomplished for verification. 
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5. Documentation of the testing shall be accomplished using the attached form for all 
new and recurring tests.  Electronic versions of this form will be available on the 
Mobility Management Division's intranet. Modification of the form is allowed as long 
as the data shown as a minimum is being recorded. Documentation shall be 
maintained for the previous and current tests and a copy of the completed forms shall 
be sent to the State Mobility Manager. 

                
6. Corrective action needed at each site to conform to the requirements of this 

memorandum shall be completed within ten (10) working days after determination of 
inadequacy unless otherwise approved by the District Administrator. 

 
7. Corrective work shall be accomplished in accordance with the applicable sections of 

the latest versions of the Road and Bridge Specifications, Road and Bridge Standards 
and NEC Article 250. 
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Inspection and Testing at Service Entrance Equipment 

 
 
 
Test the grounding electrode system to determine if the resistance to ground is 25 ohms or less: 

1. If 25 ohms or less, an augmentation grounding electrode having at least 8 feet contact 
with the soil shall be installed (if not already existing) at least 8 feet from all other 
grounding electrodes and connected in parallel with the primary grounding electrode. 

2. If more than 25 ohms, then additional grounding steps or methods, including but not 
limited to, deep earth grounding and a chemically enhanced grounding electrode system 
shall be taken to achieve 25 ohms or less. Upon achieving 25 ohms or less, the 
requirements of 1. above shall be accomplished. When considering the use of chemically 
enhanced grounding electrode systems, environmental approval from the District 
Environmental Engineer shall be obtained for the specific system prior to its use.  

3. If the test is being accomplished under the recurring schedule as required herein, then the 
test result shall be reviewed against the previous completed test to determine if any 
action, such as checking connections for problems, etc. is needed. 



 
Inspection and Testing at Control Cabinets Housing Electrical/Electronic 

Equipment (e.g., controller cabinets, lighting control centers for roadway, parking 
lot and sign lighting, etc.), Structures (other than the service entrance structure), 

Junction Boxes, Manholes, Etc. 
 

 

 
 

Determine if an equipment grounding conductor exists between the service entrance 
equipment and the control cabinet and at the structures, junction boxes and manholes: 

1. If an equipment grounding conductor exists, then the following shall be 
accomplished: 

a. If not electrically connected, necessary corrections shall be performed. 
b. Determine if the conductor is sized properly in accordance with the 

requirements of the NEC: 
i. If sized properly, no action is needed. 

ii. If not sized properly, document the information for future correction 
unless replaced with the proper size conductor. 

c. Determine if a grounding electrode system exists at the cabinets, structures, 
junction boxes and manholes: 

i. If not existing but required by the NEC or the Virginia Road and 
Bridge Standards for that location, one shall be installed.  Since these 
are supplementary grounding electrodes, only one grounding electrode 
need be installed and connected to the equipment grounding conductor 
to form a system. There shall be no testing required since there is no 
requirement in the NEC for the maximum resistance to ground for 
supplementary grounding electrodes. 

ii. If existing, no action is needed. 
2. If an equipment grounding conductor does not exist, but is required by the NEC, the 

following shall be accomplished unless an equipment grounding conductor is 
installed.  If an equipment grounding conductor is installed, the requirements of 1c. 
shall then apply: 

a. Test the grounding electrode system to determine if the resistance to ground is 
25 ohms or less: 

i. If 25 ohms or less, an augmentation grounding electrode having at 
least 8 feet contact with the soil shall be installed (if not already 
existing) at least 8 feet from all other grounding electrodes and 
connected in parallel with the primary grounding electrode. 

ii. If more than 25 ohms, then additional grounding steps or methods, 
including but not limited to, deep earth grounding and a chemically 
enhanced grounding electrode system shall be taken to achieve 25 
ohms or less. Upon achieving 25 ohms or less, the requirements of 
2.a.i. above shall be accomplished.  When considering the use of 
chemically enhanced grounding electrode systems, environmental 
approval from the District Environmental Engineer shall be obtained 
for the specific system prior to its use. 

iii. If the grounding electrode and grounding electrode conductor do not 
exist, such shall be installed and the test accomplished except for non-
metallic junction boxes (polymer concrete, etc.) where the insulation 
rating of all power cables within the box is 600 volts or greater and no 
splicing is being accomplished for those power cables. 
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